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(54) REFRIGERATION CYCLE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigeration cycle controller, 
in which a valve is operated smoothly by appropriately setting the 
frequency of a control signal for driving an expansion valve or the valve 
of a capacity varying mechanism of a compressor. 
SOLUTION: The expansion valve and the capacity of a variable capacity 
compressor are controlled by a control signal, having an optimal duty 
ratio and a driving frequency set optimally for duty ratio operated from 
various conditions. If a decision is made that the viscosity of lubricant be 
increased at the initial stage of starting operation, the drive frequency is 
set at a minimal value. When hunting occurs in the refrigeration cycle, 
the drive frequency of the capacity control signal is regulated along with 
an expansion valve control signal thus converging the hunting. 
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4. SWfttiJi&gfr'l OX:X'h&t&&l,zliB 

sxy^asTset(i2-cc^§fi. aM^Hiiaffi 
#3 0-c-c^-s.^wiasxA^iagii 1 s-cr&s 

[0 0 29] meXyji-tJioiZ, X-r-y 74 1 2*>£>#r 
4*eiHSEE*aWttPL s e t_Tc7)«mte. xx 
77414 KiSV^T aMX/N-f&fflJKT set fcH^^X 
^'^iajKTeOffiMATi^^ajfi.. C^SiATi 

t;*-3wcx-f >y74 l 6tct>^TfiSitf0jas:fflT i 
(t) fc, Xf774 1 e^uy^fHiz^titzmM 
sUG-Ti (t)=G- {Ti ( t — A t ) +AT 

i > ) iz£^xm»-t&. -etT, xt774i8ai; 



T i ( t ) tfl&±0)m&Mim*§LG - TiSlfcL 
(Xf774 2 2). ?!g:G • T i ( t ) 1OTO 
*£<4?i*ffiG • Ti Sr-ltL (^f774 24) , 

-l-i^iirttu. scjuiG • t i zmavm 

ffG'Ti (t)t«t,Wfc5(^f7742 
6) . -f-LT. Xf774 2 8CfcMt > ^T774 2 
8^7u-y ?fi(C|e&$;fl*;ifciS (PLse t_T=a 
1 ■ Tse t+«2+G • Ti ) fcrg-^T SgfSfflE 
Ti^gffiPLse t_T£jgffU ^T774 3 0K 

rjyr^«y^a7 ; J .-T-'f JtM»Ng»L, xt--v7 

4 3 2{Z*5lvCB«i&flEE7J*S:ffiP L s e t _T£ a 
SffiffiETjPLsetfc-r^,,, 
[0030] Xt-:>74 34T*14. 07T*§tl-i><t 

14. Jtm^Dpta^-^D i tKJroTflWESii 
h. JtfrM#Dpt4. X7 t y74 3 6tC:fcV">T. 
<KffiE^PLtB3ieBmfS£EE^PLs e t t<vm*t> 

msx'^-timmM^xmmti^. ttz. 

^ftlADili, ^f774 3 8Ci>V^, SBROiB; 
BEJEfrP L t TMEBflfflEffifiP Lsetk OS*^H 

[003 1 ] *LT. X-f -y74 4 0T"{4. X-r-y74 

3 8K:^T«»£irft«#j£#<D^-fK*A D i #>£>x 
T774 4 0<?)7d7 ( D i (t) 
= D i (t-At) +AD i ) l,Zl:-oXmicr>mftm.tt 
Di (t) j)*2mZtL&. *LT. Xf774 4 2RV 

4 4 4<?)fii^{c < J;->T. D i ( t ) j6*5 0W±«^tC 
J4. Xf 7 744 6 Kit/CTIf #j£#D i 5 0 (CMR 

D i ( t ) 5 0OT^=©-^W4. Xr--y 74 4 

8(=atc-c«4he*D i s— 5 o ^®jrbl. -50-+ 

5 0tf)iEBF*rm. Xx-y74 5 0 fciktT**#Jfc»-D 
i *=«f^«4Wc«-D i (t) S-i^TS. -eLT. X 
T774 5 2T'{4. i5ffiXf774 3 6 |CtetrCMJ(3 
<XJtJt^M^-D P i:B>ifBXT--y744 6, 4 4 8, 4 5 

*-7-<$km%feVTtfWm.ZixZ> ( DT= Dp +D 
i ) . •etT. Xf774 54T'<4. Hufex-r-y744 
6. 44 8, 4<5 0\,Zi5\\XWCg.iitltzffltimV i* 1 ' 
A t l$faiiS<y)»#jfcfrD i (t-At)fc LTIE1S$ 
tl, X-f-y74 5 6**iS>. 3y71/7t§ifa-f -( 

[003 2] %LX. Xf774 5 8(CJ3V>T. 1313$ 

DbLXl&&Zti. Xt-774 6 0^t>v>Tai^$ix, 
Xf774 6 2j^^X-9-^f ffrMWcoxJ yfflWi— 
f-yicHl!)StTXT--y75 0 OA^tfO^^XJL-x-f 

[ 0 0 3 3 ] Xf775 0 Oj^^Htt&S^tiBBR*^* 
-TJtmm*. HI 0tc^"J:3(c, Xt-775 0 2 
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mzh&imfr ( comp on ? > iPRfesti. mrie 
wrcsaj'Tv y -9- 2 tmwrvmiz* v * t fees 

*£(N)Ktt. XT""/ 7'504, 5 0 6fcfcWCI$3i 
#f a-f 4 JtiRgtfE p h<0Jtt*Jj£#E p h_p&tf 
Atl$»^S#J&frEph_i (t-At) ZOizm 
£U Xf -y75 0 8£;mvcffi8ft#f A-f 4,fctEX 
P£0£:U Xf •y75 4 4££rLTXf »/T54 6#> 

[0 0 34] ftf^Xf-y 7*5 0 2cr>mfetz&^X . line 

§a nr^n >:rv asgsjMKJBfc* § t f tifc 

®0r (Y) . Xf -y 75 1 OJCJLCT. SflEW^iSJg 
Tre f *^«ffiW£$<7)Sfffi7J. ^;bt9>& BS^HE 
ffiTjPHse ta>'j?ta:£*U> (PHs e t=A • Tre 
f +B) . *LT, Xtt75 1 2£i5^T. BSiSffi 
£7J#P1 (frUfcf. 14MPa) JO/JvS^fcflJgS 
*Ut*fr£(Y) £f±, Xf775 14£E]}®L-CXf -y 
7"5 1 0"Ca^$^BSl«ffiEaPH s e t*«-t<04 

ii&esft, wiexf y75 1 2tfcwc. B««fflE 

7jPHset#Pl (fSilf, 1 4MPa) VXtX'bk 
(N) fctt, Xf775 14tCit^* 
BSftfflEETJ P H s e t £ P 1 fcjftj&f £ . 
[0035] fit, Xf -y75 1 6tli. I$5g#f .* 

-T- -f Jt*sffiE P h nm»wnbix& .nil T-^-r 

P3S#f jl— f -f Jt?H#fflE p h<7)S*7 D-T-V- h 

tcfcwt, xf >y75 1 8T01 2##l2l 3T*$ix 

Xf775 20 miiaM3S#T i-f" 4 ifctft»(IE 
P hnitm&ftE P h_ P ^'BSsffiETJ PHsett 

mmn-gjfFFf+i p h oMi-s-^v m 1 2 c7)^i4tiia*> 

^*»ix4. $£>lc, xf -y75 2 2-m. mieK§S# 
fa-f^ ibS»ffiE p h c7)S#J&frE p h_ i CO^C 
^AEph_i #Bfl»fflEE7j P H s e t t^<30ftff 

ffTj p HcDmizm-j^xm 1 3 o^ttiKia*^^*^ 

[0036] -f-LT. X-f-yr5 2 4tCi3V->T. 7n>y 
?rtfcEHS:ft/£jfc* (Eph_i (t)=Eph_i 
(t-At ) +AEph_i ) £X-^vvc®£r<7)l$56# 
fi-f ^ MIfflE p hOSM^E P h_ i (t) 
ifWm-^fl, Xr y7*5 2 6aU r 5 2 8fiO^J^tCfcV> 
T, E P h_i (t) ^'50tLh<7)%^(c(±. Xf -y7 
5 3 0 tJ^t-W^^E P h_ i * 5 0 CttlRU E 
Ph_i (tJ^-SOlilT^dJ. Xfy75 3 
2tcjiAT'W^^Eph_iSr-5 0t^ML, -5 
0~+5 0<7)KHrtT-(i, Xf •y75 3 4^;:ji^T1S# 
J&frEph_^c^^9«fl•Jfc»•Eph_i (t) *R 
5£-f£. -f-LT. Xf775 3 6tli. mTKXf >y75 
2 0 fctjvvcaWSftfcifcffWWi-E P h_ P t lutaxf 
775 30, 5 3 2, 5 3 4t=fcViTt£5t£iX*:8E#J£ 



^E P h_i tCct •) , »5S#*MP7*-7 4 it^JtffiE 
ph#«g$ft.& (Eph = E P h_p + E P h_ 
i) . -E-LT. 7f775 3 8T'«, mfexf -y 75 3 
0, 53 2, 5 3 4(;:;fcVvtt^£it/i«#jjfcfrEph 
_irfMtl$|§roO«#j£#Ep h_i (t-At) t 
tTIB«$fl. Xf y754 0#>£>. Wffi-f-( 
tt{W$cD7 0-f^-Mc[II*§-r&. 
[0 0 37] -etT, Xf775 4 2C*3VM, miiBJP 
3B#SWf -*-f -f tt?Hg«E P h#«»#f!)»T*- 
•f-fJtEXPt UTRJ&SfU xf •y75 4 4t^:fc^vc 
^iJ7J£i^. Xf -y75 4 6*^&8[^^$tJW);>M 
VMf3f /!• — ^- >- UXf7 7 6 0 0#>£>Olg»jJl 

[ 0 0 3 8 ] SI 4 T- *$tti»|glSi^^m^07 o- 
f-A— MCtSWC, Xf776 0 2m Xf776 0 
2tCfcV>TA/CX-f -yf-OSA*M y , -7y3>X>f 
•yf #*y$*l*:f£. HJHIOt5AT*)-5.*^*^f!lS 
U «^tJ^T*&l>fc¥^L*:%£ (Y) tli. liB 
^CA$r^-LTSi!)%J»$!I®7a-T- J r-hK3itf„ £ 
fc, fi»tt»Cfc^fc^Sta:*£ <N) lcf±Xf -y 
76 2 2(~:mvC^>'f VjT'fiJSg??:?' (FUgH 

c) (c "l" #t&g$*rtv^*>£flsgU ^vf-v^ 
^yy'/Hciz " 1" jWRje$*iXv*4%£-icli. 3 
B$r^LT/NyT-V^lRmSIW<7)7n-T- J S'- b 
tcittf. 

[00 39] -e-LT. X^ y76 2 4T*BiIie^fi*fJtSl7 f 
i-f--fJtD$rg!^3A^, XT--y76 2 6fcfcV»-Ciai 
5-C*-r#14Si^L^* s oT. S*TO8fill 2KttJ7J 
$ixl.§»©lffllfl-f-<7)^»jl^ f c 2rlg^-r& . Ztl 

&®S.fflfflm^t,Zt3\,\X , ^M$IJ«Ti-X-<JtD^O 
~10%X(i9 0~l 0 0%cOHHrt^J)-l»%^Ci±, 
iBWJSS^f c*ift*:JS^Cf cMx (^J^.{f2 0H 
z) CS^Sn. ^S$lJiai7 r i-T'fJtD*<l 0-3 0 
%XJ±7 0~9 0%<D$5Bl*l£S>6%£l;:t2:. g/J^jft 
SfcLw («?lji.tf. 5Hz) teRj£3*u §*»Jffllx 
a— r-f ltD*53 0-7 0%^EHf*itcS>^^Wi. 
4>SiS^Stf cMd (CT^.tf. 10Hz) lz&feZtl& 
t<y)T-J>«.. 

[0040]$ ^>^. XT7/62 8xim.fm#mw 

TJ.-T^JtEXP2rSg^ii^. Xf 776 3 OtCifcV'* 
Till 6 tit1«8it: L^*«o X » I^S#6^ai7J$ 

Wot, fa-f -<ittig«)Jl^tSc^J:-5T^$it 
-l.i^S'JWi-tCfcv^. U5i#$iJPf A-f f itE 

x p o ~ i o %xii 9 o ~ i o o %<?>mmmz$> 
^z\t. mmwm.i e* { fydgMtfeMx muz 

5 0 0Hz) CI&g$*U 1^3ft#©JPf a-f -fitEX 
P*«l 0-3 0%X(i7 0~9 0%C0®fflrttCfcl>%^ 
(Cli, S/J^^gCf e Lw (^IJ^K. 3 0 0 H z ) fcR 
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P5fi#©|ffllTJL-X'fltEXP*i3 0~7 0% 

oiEHrtfc:***^:!*, *mmmi.f eMd (pa*. 

if. 4 0 0Hz) £K£3*U Xf77672A^8! 

[00413 mslZT-v7°6 0 2<7)¥<J5gl::iSVvCA/C 
-X-f -ff-COSA (ON)*!, >f ^•yi^H^'f >yf-0 
StWMfc (OFF-ON) Tft4fc«e$il^«^. » 
^?CASr^LTiai 7T*^SB»»«!«WPt*r^7n 

[0 04 2] Z<7)]gm)]fflfflmz$3^X . Xf776 0 
4 - amb*55'CJ:')fil V&^Jta&ORJg $ 

5-CJil±T'*i»i:fJS$ix^^- (N) fcrii, iSM 
C $-^-LT±IBrei!l^Sci^7n-^-r- 
^•/7*6 2 2tCit^. £*>W*fct«t4. ffjIBX 
T776 0 4fc*JWC 5°CJ: Ofiufcflj&Siifc** 
(Y) letiX-f-y76 0 6fc:iI/CT\ la^L^V^i^'x 

- * x^ia* l& v > t - ? 3 r ccftxs tt&jeaaurr 

^T„ 1 O^JjLtfcttjeSJifc^te (N ) Kti. 

cc^ Lx±3mmm%m.m&.7v-^- h<vmz 

Xf -yr6 2 2Kjt^ ^$Jffll£&t7-£. Xf 
•y7°6 0 6^J^(C*5V^tK^* { 1 0'CJ: OiSV^-^ 
(Y) Clfi. Xf776 0 8(rjf^T'A/CX-f -yf-# 

[0043] -?-LT, JiLhO^T->yr6 04, 606, 
6 0 8*>«igi=J:'5. ^a«Tamb*<5-Cj:0ffi 
< . tKi&AU O'CJ: 9<£< . A/C^^f -vrtkA&5& 

vmnifr&iziz . fries*^r^3 y7U7t2 <oss»r 

3Eti»l 2 #J«i-r & /X(2I8g# 6 OtfflctfjH 
iK*tf5ttttOlfll±t=J:-3TlSSJiv^¥!lBfS<i4£ kfr 
Xf776 1 0lC*5V>T§*^3yri^-y-9-2-^ 

t" ttizmfr h-f wvhm wm t c l wict&g l . 
-f-yT-6 1 2iz&^xm&mmmn<?>mhm®Lf e 

7672 ifrSHM ?;14W<0* A y®m)V-J- 

>iz®m-t&i>?>x'h&. 

[0 044] HuffiXxy76 2 2^¥fl££i3^T. M> 
f^Jf77y'Hc (F 1 agHc) HZ "1" tfl&JE 

^rmmmnyv-^-vizmts. ms.^> 

f-J^SB&^^Hctt, 0Ufeflll 9RX/2 0t^§ 

ix^y \ y f- y ^&a} 7 o-^- -v - 1- t i o TR£3 ft 
•5.. Xxy77 0 0A>£il&$;ft.&yN>f-^;ffcft7n 
-f^r-Mi, X-f-y7°7 0 2(Ct5^T, ^Vf-i^tf 



Srf&gLT^y bT-yTU *0>*i*7> MiXr-y7 
7 0 4 tCiS V ^TJ5r5tffi e i 0 /h§ V ^^A^fdJtJWr*) 

mmte mm. i-2*) J3Lh<^#^ (N> 

£{±, X-f-y 77 0 6 KSiyC-?. laie^^v^TH. ;n 
^i^IU&^V^Hc (n) , U2, 
77/D1, D2S- "0" k LXtifflitL. 
*^fc*!l3t*4«jW*EEE*P i H (B3&HKH9) 

[0045] %VX. Xf777 08tCfcV>T. X-r-y 
7*7 0 6"CR3eS*ifc«5&WI£EEftP i L*^*>£¥<| 
5EU flfcffiETjP i LT»4«* (Y) fcl±. ^f'/7 
7 1 2tCjl^-f<J®E7jP i k LTffifflETjP i LS:^ 
^t. ft£E£E7)P i HtJ>l.f^ (N) Xfv7 
7 1 Otcit^-^tbJETjP i k LX^SKIlP i H^|g 

[0046] %LX, ^f77714{:^t, 15^? 
*UtWJSEE*P i #EAR£tf P iseti OHJf^ffiD 
P iiftt^l^^ETJ (Pi set+DP i ) J: O^C 
*^3W53&»*fljet. A#V->tfiJ^§iX5tJ*^ (Y) (C 
li. Xf7 77 1 6t,zmA,X'j}*?yhTH&T<7)yy7U 
1 (F 1 agUl ) "1" ^g^L. mi^fJ^ETJ 
mTT'^-S.f:fiJ^§^^- (N) Xf777 1 
8{C^T'^^>-bTHB#C075^"U 1 (FlagU 
1 ) "0" Sri^-TI.. ZLX. Xf777 2 0Cfe 
V^T. m\s\cr>7 l^ffl (F 1 agUl (TH- 
1 ) ) k^m<r>7y?\} icon. ( F 1 agU 1 (T 

h> ) tmL^irgfrcvpifezm*. mL<%^kw%. 

ZtltztgrS ( N ) Xf 777 2 2 «£/LT\ 

^l<^J^ffi7j2r«HaJ-5^ii:S:^-f- (Fl 
agU2)C"l" feKS&r*. WiE^r-y77 

2 o^^x-mL^ km&^ixtzm^ (y> Ka*. mns 

Xt-v7°7 2 2 £HJ|I§L-"C. ^.2.XT-.yr7 2 4{c:il 

[0 04 7] -£LT, Xf777 24T*li. tSSSfL/i 
WSgflETj P i *«7JIS^«P i s e t «fc O0r«fflD P i 
{£V^I2<D¥«J5£BE7j (Pi set-DPi ) J:>9/h$V> 
WS^tflSL. ^2<7>W®E7ji 

(Y) Wi v X7 i 'yr7 2 6^Ji^'^'7yhT 
H^£7)77^D1 (PlagDDC'r Srl^L. 
»20WSg^Ja±^**k*K$*lfc*^ (N) fc 
ti. xfy ti 2 &\,zyt/jx'i] TjyhTHmcoyyfD 
1 (FlagDl)fc "0" *Rj&t*. -eLT, Xf 
'y7°7 3 0(;i3V»T, IHI<7)77y'D 1 C7)ffi (Flag 
Dl (TH-1 ) ) t^E10777'D lc7)<i (Flag 
Dl (TH) ) jWSLv^jWS^nS^tfW ^L<^r 
V^tfUSSiX^^- ( N ) ^*{±. Xf777 3 2t 
Wi2m\'£Kj)*m®'otzc\kZ7K'?yy7V 

2(FlagD2)t"r ^BUETi. WEX-f 77 

7 3 oow^t^u^ (y> tea. nr 
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IB* -f-y 77 3 2 5rHI?fLT . »3rft.X-fy77 3 4fc 
jttfi^T&ft. 

[0048] ZLX. ^T777 34a^7 3 6tU 
mi7 77U 2&IXD 2£ " 1 " *9Sfc:RjeS*lfca»5 

%o (Y) ffi^^ift^§V^t* { fJ^-C'#«.^ 

t\ xf-yr7 3 8fcjiX,T\ imw^s+vy-tt+ry 

?Hc (n) £ — ^■ s H-tOT'J>&. *<9gL Xf7 
r740Stf74 2T'79^U2Sl^D2lC "0" *K 
£U»»HW4. Xf-y7744Ci5V^. © 

i<OAyfy^->V?Hc (n) tfBr£ttAJ:9** 
v 4f v * - W^ffl a OTT'fc ft £: W5£ $ ti 

tzi%r£ (N) fcli, Xr-yyi 5 0CIAT'»a!t4^ 

He (n) M5i3e«Aj:"J*Sv^J:«seS*ifc«^' 
( Y ) (cli. Ff^BfH ( TH ) rtfcSJf^igft ( A ) JSLb 

mz> ^ yJ-yT'tftk ttlt fjjg L , X^>y77 4 6j&C 
TV^f-V^Jjg? 9:/H c (FlagHc)fl" 
*»5t^*tO-C*6. B51E^-r-yr7 3 4SV7 

3 6C*JV^T75XU2XI4D2tC "1" 3&*R}£$iVC 

77/Hc (FlagHc)K "0" Sri&gbTXf-y 
77 5 7Mm<?>*4 >Nm~-+ytZ 

EWi-tft&OT&ft. 

[ 0 0 4 9 ] fftefcT, ULhO i 3 ^^XiififfiRfaS 

*y?wsmmt* misx-^-rxoiz, %-fx^-yy 
6 3 2izi5^xmm(fmyy^Bi,z -o" £|&£lt 

=fiJ^<tL-. Xx-yT6 3 4t;i3V^T>'N>'^y7'^ai* { %3 
f776 3 6CMT77/C (FlagC)fc "0" 

fcsj&tft. tti. ®®tmfezti%\. , 151a 

-X-T"/:76 3 6{±i£0-r&. 

[0 0 5 0] -£LT. Xf 776 3 8tli, 77^CtC 

tH^am^^iziiyy^c^z "0" MBtMZtvzmz 
tfrh. A^776 4 0£^Tl8^®SW§l?£&Fd 
tC^*$iJffllfi^lBKl)l^ f c £K£ I, 776 

4 2tfcv^T«»©l«ffS^-SrJSi^cS:Pfii"-l>^ t 
•t77^A (F 1 as A) tZ "1" £l£5&fft. *U 
T« mrie^Vf-^^HJScH c (n) X-f-y 
r6 5 0T'^a^tl«7 5^B^ "1" #k%3*vci* 



i^»Si«7 7^BWi: "0" #|£Sg;s*iT^ftcOT\ 
XT776 5 4 Kjt* . fitEHBIBIMIttft F d <r>m %L 
m.Zm5m.Tlf ft ( F d^F d-fs).fU. Af 
776 SetCfcVvc^W-V^H&Hc (n)^luHIO 
/■xV-f-^mgHc (n-i) X •Jt>'Jv£< i Sr-3>fc*>5 
frfcWS L . W^tftM^F d fcmsgflTFff 5 -tic 
J: o T m J" f- v ^ESt^S: < & -5 i: $ titztfr& 
(Y) Ciixf 776 6 01:1^., $£CBiffe&8r<?>^ 

y*>f®$LH c ( n ) **£/jNj9r5£ffiH cminiO* 

£<3ro*;*^a>£¥iJ5rfft. *l/C, :£$i<DyN^-y 

^0StH c ( n ) tffiyhfilTjgffiH c m i ntLhtftl.* 
(N) CIWf7764 8CIoT, 776 4 8 

^0SCH c ( n ) **ft/htfH c m i n X 0 < 
«^ ( Y ) . Xf "/ 7 6 6 4 Hzm/JV? 77 MZ " 1 " 
^^SftT^ft^a^WgU W&WfcRSSitfc 
P^igtti^^F d ^SSMffiHl^colBiS^^ fci 

[0051 ] itz, H0lBX7 1 -y76 5 6a¥4£&&V) 
T, ser^Nyf-y^IUStH c ( n) tmm^\y^y 
^0gtHc (n-l) «fcO/jN§< 3 5r^»'5rV^fiJ^$n^ 

(n> iza. *7--yy'6 5 8i l zmA,x'mm&my 

77BIZ "1" *iS^$nTV^*^^$r^-n,. 150 
0<7)*^, JfS^^t^^^B^fi "0" ^'ig^^ixT 
X-^776 6 2t^Tjg^CtiM7 7^B 
C "1" J&**tSSft, AT776 4 8CMI.. ZtLlZX 

->x, xf--yy'6 5oiz&if&mwi&mMy77'B<7>m 
miz&^x. ^■mmmmmyy^Bi.z -i" 

$iiTV>SCli:*^, Xf776 5 2{:l». KFieiSS 
Igtt^feSF d<o«JHRfe)Jf^th*f ft ( F d-F d + 
f s) MWmXT%tl&. Xf776 5 6(CJ3 

vvcy^f-^H^cHc ( n ) 3!p"|!riii<7)y\>f->-^|3]S: 
He (n-l) J:'5i>/hS<'5ro^* 1 5* i 5:ffl^L-. M 
Sfg«JjgjSS:FdSrBf^ffi±lfftvli:icJ:-5-C. /N^f- 
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